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LEARNING ACTIVITIES IW INDIVIDUALLY PPESCPIRED INGTRUCTION
Joseph Shimron

Learning Fesearch and Development Center
University of Pittsburph

A major poal of the Primarv Lducation Projecet (PEP) and
Individually Prescrided Instruction (IPI) programs {sece Appen-
dix) iz to adapt the ecducational svstem to individual differences,
and the extent to which this adaptation occurs is under continuous
study and evolution. The major purposes of this pilot study were:
(1) to determine whether or not distinective patterns of behavior
exist for slow and fast students, and (2) whether or not, and
the degree to which, the IPI system attempts to adant its in-

structional procedures to these behavior patterns.,

Method

Measures of Adaptability

The question posed is how well the IPI system actually
adapts to individual differences. In order to measure adapt-
ability, one can observe rates of progress and mastery time.
One can also measure general achievement and changes of ap-
titudes. These mecasures are very useful in comparing the
academic achievement produced by IPI to that produced by other
systems, Both Resnick (1967) and Lindvall and Bolvin (1966)
have predicted that under an individualized instructional

system, students will show a higher level of achievement




compared with students studyins under tradiftional instruction.
This gain is attributed to the hetter ratch that this system
achi{eves between the curriculum and the student's knowledrpe,
needs, and interests. ‘levertheless, nmeasures nf acaderic
achieverent alone provide no Inforration about the decree to
which {nstructional procedures acdjust to individual differences
which are expressed {n actual classroom hehavior.

In this atudy, {t was first assumed that in an adaptive
syster of education, individual differences alone copnitive and
noneornitive dimensions could freelv develop., The IPT svster {s
not a full ranpe "open” svstem since children have to follov a
prescribed order of learning units. “eowertheless, the fact
that children can complete the units at their own pace, and the
fact that they do not hehave in a permanent tecocher-controlled
situation (as in the traditional classroom), make TPI open
cnough to allow for individual differences to he expressed,

Secondly, it was assumed that {f individual differences
are actually exprcssed, it should be possitle to detect them
by, for example, obhservational methods, These ohservational
methods may show how different kinds of students behave and how
they interact with their pcers, teachers, and other factors
in the cducational setting,

The question rcemains as to what aspects of behavior best
{ 'fcate adaptability, 7Tt was assumed in this study that:

1, Adaptability of the curriculum to individual

differences can be detected by measuring the students'



on-task/off-task dbehavior. If the curriculum iz well
tatched to individual differences (by the curriculun
builder and by the classroom teacher), slow and fast
students should not differ in the amount of time they
spend in on-task behavior, be that prescribed, mutually

apreed upon with the teacher, or seclf-initiated task.

2, Adaptability of the teacher to individual needs can
be detected from measurement of the number of teacher/stu-
dent interactions. The circumstances under which these
inter. "tions task place, (e.g., on-task or off-task) is

also inportant, In general, it is assumed that there

should not be a difference in the availability of the

tecacher to ecither slow or fast students, Occasionally,

however, when there is an apparent neced to compensate for

a disability evidenced in the learning progress of slow

students, it is expected that the teacher will initiate

encounters with the slow student in order to increase
lecarning and to provide more emotional support and rein-
forcement,

Considering the assumptions made above, it can be scen
that characteristics of adaptability can be defined as com-
binations of two dimensions: the task-related dimension and
the interpersonal dimension.

Three possible kinds of task-related learning were de-

fined: Direct on-task behavior, task-oriented behavior, and

off-task behavior. Direct on-task behaviors included ac-

tivities in which the student seemed to be occupied by his



tasks, (e.p., reading, writing, game playing, counting). In

the task-oriented catepory were activitics closely related o
on-task behavior even {f they could not be considered as direct
on-task behavior, (e.p., waitinpg, arranging an assipnment). Such
activities could indicate learning tendency or motivation. Acti-
vities which no relation to task performance was apparent were
included in the off-task caterory.

The sccond behaviorel dimension specified the tvpes of
hbahavior enpaped ir Ly the student while performing direct
on-task, task-oriented, and off-task activities. Three types
were defined: no interpersonal interactions, dyadic interac-
tions (student/student, student/teacher), and proup interactions.

These :wo dimensions were combined into a matrix, from
which catepgories of observed bhehavior were derived (see Fipure 1),

ot all cells of the matrix were measured, however, since not

all combinations of behavior can occur under the IPIl system.

Subjects

The subjects for this pilot study were eipht second-grade
students from the Frick School, an inner-city school that is
associated with the Learning Research and Development Center.
Four of the students had mastered the largest number of cur-
ricular units and were thus classified as “fast." The other
four had mastered the least number of units and were designa-

ted as "slow."




Ap paratus

In order to record the dif{erent arounts of tire spent in
cach catepory of behavier, a nraphical recordiny device with a
remote control button bhox was empioyed, This device enabled

the obscerver to position Wirrelf at anvy peint In the classroor,

Proccdure

The observations In this pilot study too} place in the
winter of 1972 in one of the second-grade clasarmorms witiin the
Friek School, There verce 20 students in this classroor. Obscr-
vations were taken during the rornine hours (from 2:30 to 11:130),
Miring these periods, one teacher or aide was "traveline"
amnng the students tutoring those who requested help, while
the other provided assistance to a student or psroups of students
for more extende. .eriods of time. i'alf of the students in the
class worked on math projects and the other half on readine,

The next norning those who vorked on math worked on reading and
viece versa, Curricular units vere shelved alone the wells and
all the students were skillful enouph so they could indepen-
dently walk to the shelves and pick up the appropriate tash.
They also knew how to arranpge the materials for learning, to
reorranize them after they were threcupgh, and to reshelve the
units so they were availahle to others.

Only one student was observed at a time. Fach student
was observed five times during the study. The percertaces of

anreement betwveen the two observers vere checked with the aid
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of videotape equipment and found to be setween 85 and 91 percent.
In order to control for subject-matter effect, observations were
made in equal number of times when the students were studying
math and reading. Similarly, the effect of a particular teacher
was also controlled. (Two persons, as it is explained above,

were guiding students -- the main teacher and the aide, although

only one was in contact with the student at a time).

Results and Discussion

The results presented below concentrate on: (1) character-
isties of slow and fast students when they‘worked individually,
(2) characteristics of student/teacher interactioﬁs of slow and
fast students, and (3) characteristics of the peer interactions

of slow and fast students.

Individual Domain

Tables 1 and 2 show the results in those categories in whigh
the individual does not interact with either peers or a teacher.
On the average, the fast student spent twice as much time working
on his assignment than the slow one. The number of occurrences of
on-task behaviors, however, was about the same. The percentage of
time spent in direct off-task behavior by slow students was twice
that spent by the fast ones. 'Both the slow and the fast students
speat about ‘the same amount of time in arranging assignments. The

number of waiting occurrences was significantly higher for fast

students.
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As noted above, the fast studeat worked rorc and {dled
legs tlan the slow one. Tf our “{rst aszcunption, that cur=-
riculum adaptability can be detected from reasures of on-task
Lehavior, is correct, this result indicates that the present
curriculun {s not equally adaptive to the entire range of
ind{vidual differences. Tire term curriculum is used here in
its broadest sense. Tt {5 not just the {nstructional unit, but
also tie kind of the decision which was made hy the teacher to
present a specific curriculur unit to a pnrticular student, T
it can be assumed that the teacher gpencrally made the ripght
decisions within the context of what could possible be done,
curriculur developers should then recognize the limits of the
present curriculum to attract and bold the attention of dif-
ferent students,

In any casc, it seems that it is not the theory of the
"proper match" but rather the actual present attempt to approx-
imate that match with a wide range of {ndividual differences
which needs to be reconsidered. Several recasons can account
for this situation, Armong these are: (1) some students (slow
ones) require more gpradual sequencine; (2) sorec prerequidites
for achieving the tasks may not be priorly obtalned; (3) dif=-
ferences in interests are not ret by the nresent curriculum, and
(4) available curriculum units are not varjed enough to equally
attract all students,

The fact that both the slow and the fast students spent
about the same percentage of tirme in arranaine assignrents may

indicate that this amount (around 14 percent) is a character-



fstic of the IPT procedure rather than a difference betveen slow
and fast students. Interestingly, vith reprard te this cateyory,
the standard deviatfion amonp the slow students was three tires
higher than that awmonp the fast ones., Tt should be rererbered
that slow students have, in fact, less cause Tor spendine tire
in arranging assignrents since they raster less units {n a perind
of tire. Therefore, {t scems that beding “usy with arranperent s
ray have more than one purposc for =c-¢ of the slow students,
Ferhaps raling arranpcements hecormes an end by {tself, or, per-
haps, some of the slow students are hampered hy arranpine assien-
ments,

With regard to "waitine" tire, the difference found be-
tween slow and fast students was in the number of occurrcnces
of waiting behavior (but not the total armount of tire)., This
difference is not surprising if one remembers that fast students
raster more units, and that any progress to a new unit must be
approved by the teacher. ‘Morecover, the fast students not only
mas ter more units, thev also face more points of novelty and
difticulty, they probably are less hesitant in requesting help
from the teacher, and they arc more ariented toward acadenmia
achicverent, It thus scers that one should expecect the fast

students to have many mrore recasons for walting behavior,

Student/Teacher Interactions

The time spent in tite category called "piven reneral
attention" was less than 1 percent in the behavior of hoth slow

and fast students, and thus is not indicated in the tables.
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The Infrequeat occurrence of this hehavior ray indfcate that
disciplinary corments were unenrroen In this partfcular elasz=
room. This finding Is 1n sccordance with the rereral belief that

in {odividualized {nstructien,{n whiich every pupfl {ec froe to

vork at his own pace, the need to control or to diseipline

v
']

students {3 miniral,

The nunmber of occurrences of student/teacher interactions
which concerncd on=taqal jetivity was sienificantly hirher with
regard to the fast students, compared with the slow ones. (See
Table 3). This finding is, apparently, a result of the pre-
viously mentioned higher rate of "waiting" frequencies amonp
fast students, T{ this analvsis {4 correct, {t con Ye zaid that
teacher behavior ir this classroon {8 in reccordinee withy the
principles of adaptive education, f.e., "¢ toeacher {4 respon-
3ive teo the apparent needs af help, There are, liavever, twe
points of concern., First, {f teacher behavinr s a sirple
funct’on of students' requests, the teachor, then, does not
inftiate Interactions with slow atudents whe rav otherwine not
request help, There is sore evidence (Ylefn, Roden, Gontile,

Resnicl, Neynolds and Bachmeyer, 1972) that incrcasing the number

2,
“There in, however, another aspect to this quention., That
is, should the teacher spend time in teacher/student interac-
tinng of the type that does not concern either academic on-
task behavior or discipliinary proeblers? That depends on the
tvpe of relationship (student/teacher) one wante to have {n an
educational netting, This aspect repards the pgenceral philos-
ophy o. the educators who are involved in the frplerentation
of indlviduanlized instruction, and cannot b- pursued further here.
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0of encounters betvween teachors and slow students results in
higher on-taszk behavior. Such an enccunter probatly has an

important reward effect on the student.
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Secondlv, as might be otherwise predicted, there
dence from the data pathered in this study of teacher's favering

particular kinds of students. The fact thar fast students had

©
[

gnificantly hipgher frequencies of teacher puidance can bo ex-
plained, as indicated above, by teachers' responsiveness 1o the
fAreater number of requests for help from the fast studentz. In
the psycholopgical literature, as the recader m2y recall, some psy-
cholopists have asserted that favoritism does eyist., For ex-
ample, Rosenthal and Jacobszon (13€8) and Good and Brophy (1969)
claimed that tecachers; expectations for studerc performance
function as gelf-fulfillinp prophecies, such that positive
tcacher cxpectations tend to increase student performance.

Good and Brophy found.in the tradivional classroonm “pro-active
teacher behavior that poes beyond the objective differences

among the children and sugpgest that teachers may be enhancinp
these differences rather than reducing them through compensation
technique.”" Apain, even thoupgh this study did no. concencrate on
this particular question, the cvidence pathered can not sub-

stantiate a claim of tecachers' favoritism,

Studoent/Student Interactions

The remarkable finding in this domain {3 that cccurrences
were recorded in the "dialoguc with neighbor" catepgory in the

off-task dimension (sce Table %), but almost no peer activity



1

was recorded in the_on-task categories ("help other studantﬁ and
"guided by student"}. Apparently, the TPT svystem has not yet
made (at least fin this particular classroom) provisions for peer
learning and peer tutoring hereby studente can help each other
or cnoperate in a common learnimgy task.

Nevertheless, hoth slow and fast students spent about the
same amount Of time in dialogues of the off-task kind (between
10 to 157 of their time), This is not a negligible amount of
time and might indicate a real need for socjél interaction, a
need that does not change drastically even among academically
motivated students. Tt might be “elpful, therefore, to channel
some of these social interactions into the learning on-task

domains,

Group Activity

The degrees of social activity (see Table 5) which involved
more than simple dialogue was very low for both fast and slow
students. The total percentage of time spent in this activity
was around 1 percent. On the average, the number.of occurrences
in 20 minutes of observation was less than 1, and tﬁere were no
significant differences between slow and fast students in this
respect. There are two possible exptanations. First, more social
activity goes on in the classr;;m'in the afternoon than in-the

morning, when the observations were made. Secondly, math and read-

ing are the only subjects studied totally on an individual basis.
Q '
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Summary and I'ducational Implications

It appears that the ohservational system employed in this
pilot study is sensitive ‘o individual differences, since the
results clearly show two distinct patterns of hehavior for slow
and fast students. These findings per~'+* discussion about the
way the educational system adapts itse.. to some aspects of
individual differences,

It is often asked how to explain the slow progress of some
stﬁdents: Is it because the slow student works slowly or
because he simply works less? A maior finding of this study
clearly indicates that much of the vari-nce in the behavior of
slow and fast students can be attributed to the fact that the
slow students spend less of their time in on-task activities.
If this finding is universallv true, it should be faced'by
curriculum developers, instructional designers, and all others
for whom adaptive education is a major concern, The displav
of curriculum of acdaptive education (see Resnick, 1372) should
vary in such a way that all kinds of students may find it highly
attractive.

In the classroom observed in this study, much of the con-
trol of the teachers' time was left to the students therselves,
In such a situatfon, the fast students will aluavs gaiﬂ more
encounters with the teacher, If alaptive education 18 also to
lle compensatory for those who come to the school with obvious
disadvantages, one would expect teachers to plan their ac-
tivitiés in such a way that interactions with slow students will

O ot depend on student initiative alone, Perhaps one way of
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achieving this would be to provide the type of data'nathered
in this study to teachers so that they can plan the distribn-
tion of their time in a manner which {s more sensitive to
indi{vidual needs.

Since the findings of this study showed that the fast
student worked longer, idled less, an! r.ceived the teachers'
help more frequently, one may conmclude that the system favors
the fast student, Nonetheless, it should “e remerhbered that
the production of the fast student, in terms of the number of
units mastered, 1s found on the averare to he three times
higher than that of the slow one. Tence, if the tntal arount
of time spent in each categorv 1is divided by the numbter of
units mastered during the period of observation, every difference
found in the study will siﬁply chanpe its -direction., That 1is,
when total ;mount of time‘sgent”in each category is divided hy
ﬁhe numher of units mastered in this sane time, the fast student
appears to spend relatively less time in on-task behavior in terms
of time-per-unit, and has the teachers' guidance less frequently.
WYhat emerges ffom this analysis is that in terms cof educational
"cost", the slow.student is much more costly to the system,
Consequently, it might be said that the IPY svatem (as well as
many others) invests more in the education of the slow student
than the fast one, WYhether or not the right proportion of time
is invested in the slow or the fast students is, however, a
mattef for society to decide.

And, finally, the IPI system, as many other early educa-

, tiom projects, has a penerally high adult-to-student rate,
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Yet, even this hipgh ratio cannot satis{y the students' derand
for teacher puidance., Both slov and fist studente zpend about
10 percent of thedr tire wafting for the teacher, They spend
more tire In waiting than in beiny ruided and the nurber of
tires they indicate waitinp is persistentlv hi~her than the
nurtier of times thev receive the teacher's attent’-n, 1f there
is no wav to Increase the adult-to-student ratib, may he
alternatives ouncht to be considered, one of «hich is for the
students to help each other., Another way to solve the pufding
problem is to Iincrease self~controlled tasks which presumably
(lang, 1973) requirec less amount of teacher intervention, for

some of the students,

O
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APPEADIY

The Educational “todel of IPI and TEP

History of IPI and PEP

Individually Prescribed Instruction (TPI) is an eduna-
tional system designed by the Learning "esearch and Nevelop-
ment Center of the University of Pittshurph, Twplewentation
of the neuv curriculunm and instructional procedures started in
the Mkleaf Flementary School, in a subur. of Tittsbhurg?,in
1964, The Prirary Tducation Project (PLT) was -tarted in 1967
at TFricl Flementaryv School, an inner-city schonl in Pittshurgh,
Both systems are closely related, TProcedures ond somec units
of curriculum in PEP were iritiallv torrowcd from ITT, YNew
developments of curriculum and procedures will he finally
administered in both schools, dependinn on the particular
circumstances, The major aspect of differences between the
tvo schools today is in their manarement procedures; e.p.,
in PLP some attributes of the classroom as a eroup still
exist, this i1s not so in Nakleaf, For a detafled description
of the initial TPT sce Lindvall and Bolvin (1966, 1567); for
a description of the PFF approach see "esnick (1967), "lann,

Posnick and Schuetz (1977). Tn this study, differencec he~

tvern PLP and IPT 0111 he gpenerally 1irrored,
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Coals of 1M1

The chief grnal of the fndividualized instruction ansreach
is to rave the educational svsten more responyive to indfviduea?
dA{fferences arong qtydcnt%. This roneral enal dorfved in part
from the belief of wegtern derocratic socistr that individual
differences hetween persons (inaluding students) are to %“e
respected. Orecandizations and institutions are thus eypected
to achieve their ooals whi“e adaptinpg their procedures, to a
certain degree, to their individual mnemhevrs, Special or=
phasis on such a demand was niven by educntors who wvere con-
cerned with the problers of compulsorv ednention vhich i«
expected to previde proper education for all, Tt was helieved
(Glaser, 1972) that education can no lonrer nlay a selective
role, as it used to do; rathaer it should he adapted to the
individual's needs., Tn addition to that, the desigvers of
individualized instruction in IL™NC (See Glascer, 1962; Tesnick,

19A7; Lindvall :nd ZBolvin, 1967) belicved that individualize!

instruction 2l2o0o has cducational o anecifically, learnine
’ p Ve 2CATRIDT

advantages. It was assured that learnine {is, in the final
analysis, an individual process thus the hest instruction Is
the one which matches ipdividua] set of prior knowledge, nceds
and interests, something that can not he done in traditional
aroup instruction, PFPetter approxiration of the instructional
procedures to each individual will result in a higher rate of
learning progress and an increase {in positive attitudes towvard

the school,
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Instructional Procedures of 117

As NHolvin and Glaser (1€71) peointed out (follevins Crer-
back, 1967), there is ninre than one procedure peoisitle to adapt
the educational systen to individuals, Two «f these procedures
seen to best characterize the wonrk of IT1:

1) Eztablishine a rinipun set of fixed peals for all,

vith additional geals fer scrc studentys, and providine

for varving techniques of instruction and varving tines

to master the minirum set of fived poals., Teredial

progrars, certain tracking pregrams, and noan~-rraded

progsrams attempt to emnlov this praocedure,

2 Estavlishing scts of anale and learnins outcoeres

with a varilety of instructioral techniques and rescurces,

with time to reach the desived cormpatencies varyine fro-

one student to another, 1In this situation, it Is assurad
that goals may vary from student to student.
These peneral procedurcs wil)! be discussed belowv with repard

to some narticular asnects of the eduecational system,

e Curriculum developiment {n LRDE makes use nf a cechninue

called component analysfis (folloving Resnick, 1967). Tn this
technique hierarchies of learning objectives are idontified,

such that mastery of objectfves lower in the hierarciry factl=-
ftates learning of higher ohjectives, Tn thiis way a line (or

a tree) of sequences is set as the skeleton of the curriculum,
Embedded tests in each particular sequence can allor obrervatlons
of the depgree by which propress {s achieved., “uch inforra-

tinn is needed when a decisfon abhout how to continue learning

is made.,
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B. The role of the teacher in TPT consisis of three major

functions: evaluation, diagnosis and guidance. The three
functions are actually inseparable sincg cufdance 1s based on
diagnosis of difficulties and diagnosis can be done only on
the basls of some evaluations. In order to implement this
function the teacher should he familiar with the curriculun
so that he can make the right assesswents, give the best
csuidance and make the rirht decisions about how to continue
learning.

In this system much of the teacher's time is devoted
to tutoring individuals rather than to instructing coroups.
This fact makes it possihle for the teacher to adapt Iiis
instruction to the needs of a particulsr individual and to

five hiw the special support he needs.

C. The role of the student in TPT is to become a self=-

motivated independent learner. To achieve that the student

should o>tain self-management skills which should enable

him to proceed in the curriculum according to his own pace,

' to request teacher's “elp if such is necded, to search for
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the information he needs, to order and to orpanize learning

rlaterials, (c.f. flaser, 19272, p.l11).
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